Objective: In this study, we aimed to determine the parasite species carried by hamsters and rabbits purchased from some commercial pet shops in Turkey. Methods: For this purpose, the fecal samples of clinically healthy Syrian hamsters, dwarf hamsters, and crossbred rabbits were collected from 22 pet shops randomly selected in Ankara and Kirikkale provinces, located in Central Anatolia Region of Turkey. The fecal samples were examined with centrifuge flotation technique using saturated salt solution. Results: Parasitic infection rate was 57.5% in dwarf hamsters, 54.9% in Syrian hamsters, and 56.3% in crossbreed rabbits. Trichurid eggs were the most prevalent parasite in the feces of Syrians hamsters (28.1%). The other parasites of Syrian hamsters were as follows: Eimeria spp. oocysts (15.4%) and the eggs of H. nana (11.2%), Syphacia spp. (11%). and Aspiculuris spp. (5.6 %). Only trichurid eggs were observed in the fecal samples of dwarf hamsters (51.5%). Oocysts of Eimeria spp. (52.7%) and the eggs of P. ambiguus (3.6%) were detected in the feces of rabbits. Conclusion: Within the scope of this study, the detection of H. nana eggs, a zoonotic parasite, in the feces of Syrian hamster was quite remarkable for public health. (Turkiye Parazitol Derg 2014; 38: 102-5) (Turkiye Parazitol Derg 2014; 38: 102-5) Anahtar Sözcükler: Parazit, petshop, tavşan, hamster, dışkı muayenesi
INTRODUCTION
Rabbit and hamster began to be cared at home as a hobby as did other pet animals such as cat and dog. In Turkey, various pet mammals are cared at home by owners. Hamster and rabbit species are preferred by children due to easy care. Hamsters and rabbits may harbor some parasites. One of them, Eimeria spp., is an intracellular protozoon that infects intestinal epithelia of hosts, except Eimeria stiedae, which infects bile duct epithelia of rabbits. The life cycle of Eimeria spp. is direct. Oocysts are passed with host feces and infective for hosts after sporulation in the environment. Transmission is by fecal-oral route (1) .
Syphacia and Aspiculuris spp. are morphologically similar nematodes belonging to the Oxyuroidea superfamily. These nematodes are common in the intestinal lumen of rodents. The life cycle of Syphacia and Aspiculuris spp. is direct. Aspiculuris spp. eggs are passed in the feces, unlike in Syphacia spp., the eggs of which are deposited on the perianal region of the host. Eggs are embryonated in the environment (Aspiculuris spp.) or on the perianal region (Syphacia spp.) (2) . Infection by ingestion of infective eggs, and retroinfections may also occur in Syphacia spp. Passalurus ambiguus, the other member of the Oxyuroidea superfamily, is the common pinworm of rabbits. Adult parasites inhabiting the cecum and colon produce embryonated eggs, which are infective when passed (1).
Capillaria and Trichuris spp. are belonging to the Trichuroidea superfamily. Several Capillaria species occur in the gastrointestinal or urinary tracts of mice and rats. Trichuris species live in the cecum and colon of hosts. The life cycle of these nematodes is direct. Eggs are embryonated when passed, are oval and brown with a thick shell, and have bipolar plugs, called characteristic trichurid eggs (1) .
Hymenolepis nana (Syn. Rodentolepis nana) is also known as the dwarf tapeworm of mice. It is a member of the family Hymenolepididae. The tapeworm occurs in the small intestines of rodents. H. nana is the only cestode species to be transmitted directly, since the eggs passed in the feces of the definitive host are infective to another definitive host. Indirect transmission also occurs in the H. nana life cycle (2). Infective larvae develop in some intermediate hosts as grain beetles, flour beetles, and fleas. The definitive host becomes infected by ingestion of the infected insects. Another way of infection is autoinfection (1).
There are only limited reports on parasites of pet shop rodents (3-6) and rabbits (7) . To the authors' knowledge, any data was found parasitic diseases of pet rodents and rabbits in Turkey. We aimed to determine parasites species carried by hamsters and rabbits in some pet shops in Turkey.
METHODS
In this study, the fecal samples of clinically healthy Syrian hamsters (n: 71), dwarf hamsters (n: 33), and crossbred rabbits (n: 55) were collected from 22 different pet shops randomly selected in Ankara and Kirikkale, located in the Central Anatolia Region of Turkey between September 2009-March 2010. The fecal samples were taken from animals provided by different breeders. Each animal was put in separate cages, and the feces samples were taken from individual animals from their droppings. The feces samples were examined by centrifuge flotation technique using saturated salt solution in the Parasitology Laboratory of Kirikkale University Faculty of Veterinary Medicine by using light microscope (8) .
RESULTS
Parasitic infection rate was 51.5% of dwarf hamsters (17/33), 54.9% of Syrian hamsters (39/71), and 56.3% of crossbred rabbits (31/55). Table 1 shows the parasite species of the animals sampled from the different pet shops. Trichurid eggs were most prevalent in the feces of Syrians hamsters (28.1%). The other parasites of Syrian hamsters were as follows: Eimeria spp. oocysts (15.4%) and the eggs of Syphacia spp. (11%), H. nana (11.2%), and Aspiculuris spp. (5.6%). Only trichurid eggs were observed in the fecal samples of dwarf hamsters (51.5%). Oocysts of Eimeria spp. (52.7%) and eggs of P. ambiguus (3.6%) were detected in the feces of rabbits.
DISCUSSION
Parasites of laboratory animals are well known by scientists. Several reports are related to parasites of laboratory rodents (9-12). Although laboratory rodents maintain their life-controlled conditions in animal care units, sometimes these animals can be exposed to different parasitic diseases, some of which are infective for human. Similar to laboratory rodents, pet rodents harbor a lot of parasites species. However, there are only limited data related to parasites of rodents in pet shops (3-6). Dammann et al. (6) observed that more than 70% of the mice purchased from pet shops are positive in respect to endoparasites. The most prevalent parasitic infection was reported as Syphacia spp. in pet rodents (3-6). Also, A. tetraptera and H. nana were observed in rodents of pet shops (3) (4) (5) . In our study, the parasitic infections were found at a similar rate (54.9%-57.5%) in hamsters and rabbits. The most prevalent parasite species was trichurid eggs and oocysts of Eimeria spp. in the feces of hamsters and rabbits, respectively.
Some parasites, such as Syphacia and Aspiculuris spp., possess direct life cycles (1). Additionally, due to having short prepatent periods, these parasites can transmit easily among rodents held in the same cage. In the present study, the eggs of Syphacia spp. and Aspiculuris spp. were detected in Syrian hamsters at 11% and 5.6%, respectively. Also, all animals that lived in the same cage were infected with Syphacia and Aspiculuris spp. Different parasite species were observed in the examined animals obtained from different breeders in this study. Moreover, the same animal species obtained from different breeders put together in same cage constitute a risk of infection transmission among animals.
The prevalence of H. nana in laboratory rodents was high. Also, this tapeworm has been reported in some pet shop rodents (3) (4) (5) . Humans have been considered to be susceptible to H. nana (1) . In fact, in some parts of the world, especially in tropical regions, human infection is prevalent, particularly in children (13, 14) and immunodeficient patients (15, 16 (18) . In our study, the detection of eggs of H. nana in the feces of Syrian hamster was quite remarkable for public health, because these rodents are in close contact with children and can move freely on their desk and bed.
Eimeria species are also frequently observed both in pets (7) and in other domestic rabbits (19) . Similarly, Eimeria spp. was the most important parasite of clinically healthy pet rabbits in our study. The primary mode of transmission for Eimeria spp. is a fecal-oral route (1) . This indicates that the high prevalence of Eimeria species in pet rabbits, especially subclinical cases, may be a potential reservoir for coccidiosis for other rabbits in the same cage.
CONCLUSION
In conclusion, to the best of our knowledge, this is the first report to describe the prevalence of parasitic diseases of pet rodents purchased from pet shops in Turkey. Due to close contact with their pets, children are at higher risk of zoonotic diseases from animals. People who own these pets and pet shop workers have risk of infection with parasites, because attention can not paid to personal hygiene.
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